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SOME FEATURES OF SANITATION IN 

SEMI-PERMANENT CAMPS, 
BY 

W. STEWART STALKEB, M.D., Lieut. IIA MC, 
Assist. Sanitary Officer, London District. 

THE following article does not  aim at any 
comprehensive s tudy of camp sanitation. 

I t  merely enters into some features of sanitation 
v~hich have presented themselves in connection 
with prolonged accommodation of troops under 
canvas. 

SIT~;.--In choosing the site of a semi- 
permanent camp, certain outstanding require- 
ments from a sanitary point of view are well- 
nigh indispensable, if the camp is to be run in 
conformity with the elementary canons of 
hygiene. For instance, it would be quite 
impossible to administer such a camp without 
an abundant supply of water free from any 
suspicion of contamination, and the securing 
of such a supply is a mat ter  of prime importance 
in chosing a camp site. 

Again, I think it will be readily granted that  
if strategic considerations permit, a semi- 
permanent camp should be situated where sewer 
connections may be obtained. In practice it 
will generally be found that  sewer connections 
are unobtainable in localities where other 
considerations weigh advantageously in favour 
of placing a prolonged canvas encampment. 
This impracticability of getting sewer con- 
nections offers one of the greatest obstacles 
to the observance of cleanliness. 

Soi l . - - I t  is an undisputed fact that  a 
sandy or a gravelly' Slope is the best building 
site, and for a camping ground no better site 
could be chosen. A double slope with an 
intervening valley with a good fall, as illustrated 
in Photo I, gives an ideal contourage for a 
camp site. 

The soil should be of a pervious nature, for 
even in the presence of free drainage there exists 
every need for ready absorption of moisture 
and the absorptive power of the ground must 
extend to a considerable depth beneath the 
ground surface. A site in which outcrops of 
clay exist in a superficial soil layer mostly 
composed of sand or gravel, is an unsuitable 
site, inasmuch as these pockets of clay will 
frequently be found forming part  of the floor 
of tents, and will conduct water on to the 
surfaee on which men sleep, during rain. The 
necessity for an absorptive and sloping surface 
is most emphasised in connection with sleeping 
accommodation, which for men under canvas 

is the ground surface. The provision of 
wooden tent  bottoms is desirable, but  expen- 
sive. Waterproof sheeting is cheaper, but  is 
not such a desirable protection as wood. The 
provision of both would be more ideal. How- 
ever, if a favourable surface is found, and 
trench-digging between tent  lines (Photo "2), 
and around tents (Photo 3), to conduct surface 
water away from the surface areas within tents, 
be resorted to, then a reasonably dry sleeping 
area will be obtained. A common error in 
making these circular trenches is to be sparing 
in the process. The result is that  in areas 
where a shallow, pervious soil is superimposed 
on an impervious stratum, little or no benefit 
is obtained from this shallow trenching. In  
soil such as that  described, the trench should 
be of sufficient depth to penetrate the super- 
ficial soil completely, and the underlying, non- 
absorptive s t ratum partially. 

To return to the subject of sites, it will be 
found impracticable at  most times to obtain 
such an ideal site as that  which has been 
described at the beginning of this memoran- 
dum. For strategic reasons it may be necessary 
to fix a semi-permanent camp on a clay soil, 
and problems such as do not present themselves 
in pervious sites will at once arise. I think 
it may  be taken as an unalterable rule that  
when a clay site is chosen sewer connections 
must  be obtained. I t  is manifest that  the 
density of clay will exclude the possibility of 
the simple yet  efficient process of getting rid of 
waste liquid by  percolation. 

The chalky downland of South England has 
been, and is, frequently chosen for camp sites. 
I am not aware that  in any one particular area 
has a camp on these downlands been of a 
duration of six months previous to the outbreak 
of the present war. Chalk has the reputation 
of being a healthy building site, being found in 
uplands, besides being pervious. There is a 
form of chalk, however, which resists the per- 
colation of water to a degree l i t t leshort  of tha t  
exercised b y  clay. The chatk nearer the sur- 
face would appear in some localities, at lea~t, 
to possess a degree of compactness or density 
little short of that  of clay, rendering the dis- 
posal of waste water an undertaking calling for 
as much engineering in chalk sites as in clay 
sites. Moreover, chalk has other disadvantages. 
The grass {s quickly worn off, leaving a surface 
which reflects heat to a greater degree than 
most surfaces. In wet weather the ground 
quickly becomes of a put tyqike consistency, 
on which it is extraordinarily difficult to retain 
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a foothold, whilst the dinging nature of this 
mass conduces to the fouling of kitchen and 
tent  floors. 

Chalk has one great advantage, i.e., sterility. 
This is very important  in different conneetions, 
chief of which is the preservation of food in 
underground pits. 

Regarding vegetation on camp sites, it may 
be accepted that  trees will help the more rapid 
evaporation of water from the surface of the 
soil, bu t  manifestly tents should not be placed 
under trees, and the obvious disadvantages of 
trees in an encampment area in which training 
and manceuvring are continually being con- 
ducted, altogether outweigh any hygienic 
advantages which the presence of even a limited 
number of trees would confer. 

KITCHEN ARRANGE~{ENTS. In connection 
with kitchen arrangements, the considerations 
which affect sanitary problems chiefly are the 
prevention of fouling, the disposal of waste, 
and the preservation of food. 

Cook Houses.--It is inevitable that  there 
should exist great possibility for soil pollution 
where the cooking for a whole battalion is 
concentrated in the small areas occupied by  the 
several small kitchen shelters which are pro- 
vided for each battalion. These cook houses 
are usually roughly constructed wooden sheds, 
with an open front and a concrete or a wooden 
floor. This represents the minimum require- 
ment, but  it is an inadequate provision, for 
the inconvenience occasioned in the use of such 
structures, for the several uses to which they 
have to be put, is a potent source of uncleanli- 
ness. The larger the shelters the bet ter  
adapted are they for combating filth. They 
should be freely ventilated, bu t  fly proof. 
They should have substantial floors, by  prefer- 
ence thick concrete floors, for rough usage will 
have to be sustained, including the cleaverage 
of meat. Concrete floors are preferable to 
wooden floors, as the latter do not lend them- 
selves to flushing, and mud frequently carried 
in on boots is apt to lead to permanent defect, 
and is more difficult to remove than from a 
concrete surface. The floor should have a 
fall towards one side, along which should run 
a gutter  of half channels leading to a drain in- 
let, where drains exist, or to an impervious 
catch-pit. The flushing of floors is necessary 
at frequent intervals, and such flushings carry 
with them organic debris which must be 
carefully filtered off through grease traps before 
the flushing water is conducted into a drain. 
Efficient grease traps are made by  fitting into 

gulleys well-creosoted or tarred wooden frames 
open at the top and fitted with wire gauze at 
the bottom. Filtration takes place througli 
hay or straw, which is placed in the frame, and 
which can be frequently removed and replaced 
by  a fresh supply. The removed hay or straw 
should immediately be burnt.  Such a grease 
trap is illustrated in Photo 4. The gulley inlet 
to the drain consists of a bricked concreted 
trough, after the nature of a deep slop stone. 
Both the gulley and the trap can be cleansed 
with facility. The construetive work can 
readiD be carried out  by  regimental pioneers. 

Kitchen shelters which are open at one side 
are undesirable, inasmuch as they expose the 
meat  and other food contained therein for the 
time being to the contaminating influences of 
flies and dust. Such an open kitchen shelter 
is illustrated in the accompanying photograph 
(Photo 5). Meat cut up in preparation f o r  
cooking has to be protected from pollution by  
a covering of but ter  muslin. This method of 
protection leaves much to be desired. If the 
kitchen shelter be open at one side, the open  
side should have a Northern outlook, and might 
beneficially be screened over by  sacking on to 
which a spray of weak watery solution of 
formic aldehyde might be played at frequent 
intervals. 

Disposal o/ Waste.--Disposal of the waste 
products of the culinary department should 
receive most careful consideration. Waste 
animal and vegetable matter  which is unsuit- 
able for pig swill should be incinerated without 
delay. Such matter  as is suitable for pig swill 
should be kept  in sanitary dustbins pending 
daily removal b y  garbage collectors. The 
filling and emptying of these dustbins should 
be conducted with scrupulous care, and a 
eonerete slab should be provided on which 
to place the dustbins. When not in use each 
bin should be tightly covered. The practice of 
using uneovered wooden tubs, which readily 
become filthy inside, and cannot be effectively 
cleaned, is objectionable. 

The cooking of food is generally conducted 
in ovens in the open. The greater par t  of meat  
in military camp life is cooked in  Aldershot 
ovens, of which (Photo 6) is an illustration. 
Pollution of the ground b y  gravy and melted 
fat  must be carefully avoided. A little soiling 
repeated at regular interizals has a cumulative 
effect, and may lead to the grossest contamina- 
tion of the ground. Where Aldershot ovens 
are used, each time the fire is raked out a cer- 
tain amount of organic mat ter  will accompany 
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the ash, and the latter should straightway 
be incinerated. If this is not done untoward 
results are likely to follow. I know of one 
instance in which the heaping up of ash pro- 
vided a desirable breeding ground for flies, 
for it was found that  the heap contained a 
number of fly larvae. The meat  extracts con- 
tained in the ash evidently provided the 
nutriment necessary for the sustenance of the 
larvae. 

This special form of pollution is not confined 
to the neighbourbood of regimental kitchens. 
Where mess tents are not provided, the men 
have to mess either inside or outside their 
sleeping tents. How ground-fouling in the 
process of messing may be effected can be seen 
from a s tudy of Photo 7, which shows men 
messing where ,Io mess-tent has been provided. 
However careful the sweeping of the ground 
after meals may  be, it will be granted that  some 
scraps of food will remain and get trodden into 
the ground. 

Washing up . - -The  washing of mess tins, 
dixies, dishes, etc., is productive of great 
opportunity for fouling. I t  is far better to 
have this operation conducted for each battalion 
at one spot set apart specially for the work. 
A broad bench with a double fall towards a 
centre channel, and also a fall towards a drain 
gulley, where drainage is available, or the inlet 
of a soakage pit, where the soil is suitable 
for percolation, should be placed on a broad 
concrete slab (Photo 8). All washing-up should 
be done at this structure, thus concentrating 
fouling and rendering the remedy of such 
a matter  of ease. 

Cleanliness of the ground in the neighbonr- 
hood of camp kitchens cannot be emphasised 
too much. Organic mat ter  in process of 
putrefaction will frequently be found trodden 
into the ground (where no impervious surface 
prevents such an occurrence) in the neighbour- 
hood of regimental kitchens in which the work 
does not receive the most constant and careful 
supervision of sanitary police. The multipli- 
city of  opportunity for ground fouling makes 
it almost imperative that  if a reasonable stand- 
ard of cleanliness is to be maintained, all work 
connected with the cooking and distribution 
of food and the cleaning of the several utensils 
required for such purposes should be conducted 
on surfaces which can be purified readily, and 
obviously the soil surface does not possess 
such a property. 

The standard of cleanliness in kitchens and 
their neighbourhoods can best be gauged by 

the number of flies encountered there in 
summer. 

The disposal of waste water is pregnant with 
possibilities of pollution. Dirty water must be 
discharged immediately into a drain or into an 
efficient sump, after interception. Grease traps, 
as already explained, may  be readity made from 
wooden frames and straw. The construction 
of percolation pits requires some care. No 
sump which does not  allow of free percolation 
is efficient. I t  would be useless to dig a snmp- 
age pit in a clay stratum. All sumps should be 
covered. This can be effected by covering 
the pit with wood overlaid with turf. A more 
hygienic sump will be described in dealing with 
urine disposal. 

Solid kitchen waste which is useful for pig 
swill should be preserved in sanitary dust- 
bins. I t  is a debatable point whether these 
receptacles should be kept  in the neighbour- 
hood of kitchens or whether they should be 
kept  at  a spot removed from the kitchens. 
I think if the principle involved in the name 
sanitary dustbin be observed, there  is no 
objection to their being kept beside the kitchens, 
and their ready access there will prevent much 
dropping of waste which would occur had 
material to be removed a distance to be dis- 
charged into the receptacles. 

Incinerators.--All material which is unsuit- 
able for swill should be burned in regimental 
incinerators without delay. Various types of 
incinerators will be found in each camp, and, 
generally speaking, they are all effective. 
Their et~ciency of course depends upon the com- 
pleteness of combustion. To obtain complete 
combustion there must be good draught, and 
in constructing incinerators the chief aim must  
be to secure draught. A quite efficient inciner- 
ator may  be obtained by  building a square brick 
chamber .3 or 4 feet deep, with an internal 
transverse measurement of 2 or 3 feet. Four 
inlets for draught are constructed at the bot tom 
of the chamber, and one foot from the bot tom 
the chamber is traversed by  a number of iron 
bars. I t  is well to afford such a chamber some 
superimposed protection from rain. This is 
best effected by  a roofing of sheet iron at a 
height of about  7 feet. 

An ingenious incinerator is illustrated in the 
accompanying photograph (Photo 9). I t  con- 
sists of a longitudinal brick chamber open at 
one end, with a stack at the other end. Under- 
neath, the ground is trenched to collect 
ash and to help draught. On the top a tank is 
built in. This tank provides an abundant  
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supply of hot water, which is available for uten- 
sil washing, a concrete slab and washing bench 
being provided beside the incinerator. 

Useless dry camp refllse is most suitably 
collected in sacks suspended on poles at  the 
ends of the tent lines. This convenient dis- 
posal of these sacks tends greatly to preserve 
a camp's tidyness. 

Larders.--I,arder aecommo&ition in a camp 
is a subject of much importance. The open 
kitchen shelters usually provided for camps are 
quite unsuited for the healthy preservation of 
food. Meat in such structures is exposed to 
many baneful influences, chief of Which are 
flies and dust. I have seen meat in these 
shelters infested with flies even where the pre-  
caution of covering the meat with but ter  
muslin had been taken. Frozen meat has the 
property of putrefying rapidly, under the 
influence of the sun, and most favourable 
opportunities are afforded in kitchen shelters 
for exposing any meat suspended therein to 
the direct sun's rays. Attacks of camp 
diarrhoea in hot weather can b y  no means be 
dissociated from food contamination. Indeed, 
it seems perfectly reasonable to expect tha t  
food pollution~especially animal food pollu- 
t i o n - s h o u l d  receive first consideration in 
investigating an outbreak of summer diarrhoea 
in camp. 

Efficient larders are mostly an expensive 
provision, and after a fly-proof larder has been 
acquired, its favourable disposal is frequently 
a matter  of difficulty. The shade of trees is not 
always available, and a wooden larder in an 
exposed position, if fly-proof, is not often less 
of an incubator for stray organisms than is the 
kitchen shelter, although it is granted the 
possibilities of contamination are less. 

Advantage was taken at one of the camps 
during the past  summer of the iower soil 
temperature, for meat preservation. This 
camp was situated on the chalk, the sterile 
nature of which was suited for preservation 
purposes. Excavations to a depth of IO or 12 
feet were made with steps leading to the 
interior of this chamber. The ground surface 
level of the excavation was roofed in, the 
gable ends of this roof being of wire gauze. 
This latter arrangement afforded efficient 
ventilation of the interior of the chamber. 
A fly-proof door at the bot tom of the steps 
afforded access to the pit. If this type of larder 
eotfld be constructed under trees its efficiency 
was increased. The temperature always 

remained favourable, in fact during hot weather 
the interior of the chamber was quite cold, 
owing to the fact that frozen meat imparted to 
the air a very marked cooling effect. 

One of these larders is illustrated in Photo Io. 

The question of whether the walls of such a 
chamber sl~ould be lined, is one depending 
upon the care with which the contained meat 
is handled. One larder was lined with cement 
and had a concrete floor. Its advantages over 
that already described were that the walls 
could be readily purified and the substantial 
floor allowed of the cleaverage of meat within 
the structure. 

The floors of these chambers should in 
any case be covered with a thick layer of saw- 
dust renewed daily. 

All the constructive work in connection with 
these larders was undertaken by  regimental 
pioneers, and of their efficiency I can speak in 
unqualified terms. They were excellently 
adapted for the preservation of all perishable 
food, and their freedom from flies was 
pleasing after the experiences in connection 
with the disposal of animal food in camp 
kitchenshelters .  

I t  has been suggested that  the issue of 
butcher meat from storage on the morning of 
the day of its intended use would obviate 
the need for larders. In practice it will be 
found that  army meat on i~ssue from the central 
stores, by  reason of its frozen character, is 
quite unsuited for immediate cooking. 

Smaller larders may be constructed by 
sinking a small pit in the chalk, into which 
smM1 fly-proof meat safes are lowered. 

ABLUTION AND BATHING ARRANGEMENTS.- 
Ablut ion benches in camps are from a sanitary 
point of view chiefly important in connection 
with the disposal of soapy water, of which 
there is naturally abmldance in large camps. 

Sumps.--In clay soil the question of disposal 
by  means of percolation pits need not be con- 
sidered ; drainage into a sewer or on to clinker 
beds must be arranged at the time of the camp's 
construction. In Some forms of chalk the same 
may be said. The-experience of the past 
camping season was that  in compact chalk, 
excavation had to be made to a great depth 
before percolation would take place with any 
freedom, and that  a number of pits had to be 
made in connection with the ablutionary .pro- 
vision of each unit. I t  thus came about  
that  with ablutionary sumps, kitchen sumps, 
and urine sumps, the camp area became 



56 PUBLIC HEALTH. D~:CZ.ZM~F:R, 

honeycombed with pits in an ever-increasing 
number, and was as a consequence not a little 
embarrassed. Moreover, in wet weather certain 
sumps became so charged with surface water, 
that  when sullage water was superadded they 
overflowed. 

Drainage.--In this particular camp nature 
had provided ideal contourage for drainage 
purposes. A valley with a gradual fall 
separated two chalky uplands. Advantage 
was accordingly taken to connect up the 
ablution benches and kitchen snllage pits of 
each unit encamped on the uplands to a main 
drain running down the valley, which dis- 
charged On to the ground surface at a point 
removed from the camp area. The drain and 
its branches were of the agricultural variety, 
and dispersed much of their contents in the 
passage towards the outfall. At the latter it 
became necessary to provide for oxidation by 
contact beds as the organically charged sullage 
water gave rise to a nuisance when left 
untreated. 

Baths.--Shower baths of all inexpensive but 
efficient nature are illustrated in the accom- 
panying photograph (Photo i i ) ,  and consist 
merely of an uptight water standard, on to 
which is fixed a cross arm with a rose discharg- 
ing over a concrete gdtter with wooden 
gratings. A raised wooden bench runs between 
each row of showers, and the whole is sur- 
rounded by canvas screening. 

A large amount of waste water is to be ex- 
pacted from the continuous use of some hundred 
showers and competent disposal of this with- 
out drainage, except in the most pervious 
soil, is an impossibility. 

DISPOSAI, O~' ]~XCR]~MENTAL M~ATTER.---The 
experience derived from association with a 
semi-standing camp is, that  the practice of the 
dry conservancy system in such a camp is 
fraught with risks and defects which make the 
attaining and maintaining of reasonably good 
sanitation a work requiring great constancy 
on the part  of those responsible for its con- 
duct. 

I think it may be said at once that  trench 
latrines are quite unsuitable for a semi-standing 
camp, as the practice of conservancy in 
camps of long duration should entail regular and 
frequent removal of excremental matter. The 
arrangements for this removal are conveniently 
carried out by the local authority, who will, 
generally speaking, be possessed of the machin- 
ery for such an undertaking. This machinery 

may of necessity have to be supplemented by 
Army provisions. 

Pail Closets.--Pail closets, on the dry earth 
system, are most suitable for camp conserva.ncy. 
I t  will probably be found that  this opinion is 
by no means universally shared and that  a wet 
conservancy system will receive some support. 
I t  is manifest, however, that  the preservation 
or semi-preservation by germicidal agencies 
of masses of human excreta, even if the 
excreta be well covered by the plough or by 
other nleans, is undesirable, both from a 
hygienic and a utilitarian point of view. Tile 
manurial value of human excrement left to the 
forces of nature is considerable, and it seems 
foolish to take steps to combat the very object 
for which nature's help is being invoked. 
Local authorities will generally contract with 
a farmer to receive the right soil on his farm. 
The farmer will generally plough the right soil 
into the ground, or he will heap it up and cover 
it with earth. In either case, the early disin- 
tegration of the excreta is most desirable. 
The depository of the camp latrine contents 
should be at least a mile removed from the 
camp. 

If germicides are to be avoided it follows tha t  
the excreta in the latrines nmst be well covered 
up by dry " live " earth. I t  is most difficult 
to impress upon men, especially upon raw 
recruits, the true meaning of covering excreta. 
The perfunctory dropping of one small scoopful 
of earth into the receptacle seems to them 
quite enough to ensure that  the process of 
covering up has been adequately carried out. 
Thus it becomes essential that  sanitary police- 
men be stationed in every camp latrine, and 
that  omissions of men become the responsibility 
of these police. 

An abundant supply of dry earth should be 
available in every latrine, with a plentiful 
supply of scoops for its use. The earth should 
be kept in wooden boxes which should have a 
covering to keep the contained earth dry. 

If  earth is to be used adequately, it will be 
found that  latrine pails will have to be of con- 
siderable capacity if their supply is to be in 
conformity with a 6 per cent. standard. A 
squat pail in use in present-day camps is, I 
consider, an unsuitable pail. Its capacity on 
a 6 per cent. basis is inadequate, and its shallow- 
ness leads to greater exposure of contents. 
The older pattern of service latrine pail is to be 
preferred to this variety. 

The surface on which these latrine pails rest 
is important. I t  should be level. I have seen 
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pails set on such a slope that  after they were 
half full the contents were overflowing. The 
surface on which they are set should be im- 
pervious ; in other words, the floors of latrines 
should consist of concrete. I t  is an expensive 
provision, but nothing ~hort of concrete floors 
will give a sanitary latrine. 

As regards the seat, I am inclined to think 
tha t  a round wooden beam is the best of all 
seats for camp latrines. I t  can be readily 
cleansed, which cannot be said of the flat un- 
hinged seat, which is nailed down to cross 
supports. If  flat seats are provided, they 
should be hinged so that  the under surface may 
be purified. 

The remaining structure of latrines consists 
of shelter and screening. The buckets are 
removed for emptying purposes through hinged 
flaps behind the buckets (Photo 12). In cases 
where these hinged flaps are not provided, 
and the opening is left unprotected, soiled 
paper from latrine pails will be found blowing 
about the camp. 

Toilet paper is provided in the latrines, and 
after use should be as carefully covered as the 
excrement. Partially covered paper in latrine 
buckets is objectionable. Its avoidance is, how- 
ever, difficult. I t  is a good plan to get the 
sanitary policeman to fire uncovered corners of 
toilet paper, and to level down heaped-up 
pail contents with the earth scoop. 

Although germicides are undesirable for use 
in latrine pails, the use of deodorants in latrines 
is to be recommended. Latrines which are 
well sprayed with strongly-smelling disinfec- 
tants  are geaerally found to be singularly 
free from flies. If disinfectants are used in 
this connection, and excrement is completely 
covered with earth, tile menace of the latrine 
fly practically disappears. 

Urinals.--Urinal accommodation in con- 
servancy latrines usually consists of the pro- 
vision of pails placed on the ground or raised on 
wooden, brick, or turf pedestals. I t  may at 
once be said that  the latter arrangement is 
preferable to the former, but that  neither 
provision gives a sanitary urinal. Reference to 
the accompanying, photograph (Photo 13) will 
demonstrate the fact tha t  dribbling and 
consequent fouling of the ground must inevit- 
ably result from the use of such a urinal as 
illustrated. If the pails were placed on a con- 
crete surface the ground fouling would to a 
certain extent be avoided, but such a concrete 
surface would require frequent flushing, and the 

proper disposal of the urine charged flushing 
water would not be altogether unattended by 
difficulties. The concrete surface, however, 
might be S ° constructed as to have a fall towards 
the inlet of a percolation pit. Such pits usually 
consist of excavations into pervious soil, and 
are filled from below upwards as follows :--  
½ clinker or flints, ½ lumps of dry earth, 3- dry 
earth broken up finely. The whole pit should 
be turfed over. The liquid to be discharged 

in to  this pit should be conducted by a con- 
tinuous channel of pipes sloping down to the 
central area at  the bot tom of the pit, and nlade 
to discharge there. Evaporation and oxidation 
are secured by a process of upward filtration. 

These pits provide the best arrangement in 
conservancy where urine has to be disposed 
of on the spot. Their use is unattended by 
nuisance. Occasionally their prolonged use 
leads to overcharge, necessitating the con- 
struction of fresh pits. 

Dribbling and ground fouling as a result of 
the use of pail urinals occasioned a demand for 
a more sanitary form of urinal, and accordingly 
a trough filled with sawdust, of a pattern 
recommended by the late Dr. Viviau Poore, was 
tried. This urinal consists of a wide trough, 
narrowing to a longitudinal channel, which 
collects the filtrate of the urine which is passed 
through sawdust with which the trough is 
tightly packed. The filtrate is said to be con- 
siderably altered in constitution from the 
original urine, and greatly diminished in 
quantity from evaporation. The continued use 
of the urinal in this form was unfortunately 
impossible, for it was soon found that  the saw- 
dust became infested with the larvae of the 
domestic house-fly, but  it  was ascertained that  
the trough without the saw-dust, if frequently 
flushed, provided a very good urinal, and when 
the longitudinal discharge channel was con- 
nected with the inlet of one of the filtration pits 
already described, an arrangement was ob- 
tained which Was altogether better than the 
pail provision. The width of the trough inlet 
prevented dribbling, and the immediate dis- 
posat of the urine into the pit prevented any 
nuisance from storage. An occasional am- 
moniacal odour could be detected in the 
vicinity of the trough, but  this was not more 
than can often be detected in public urinals. 
A concrete surface under  this trough would be 
a desirable provision. One of these troughs is 
illustrated in the accompanying photograph 

(Photo 14). 



PHOTO I6. 

PHOTO 17. 

PHOTO I8. 
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I am of opinion that  the above described 
arrangement is to be preferred to pail urinals, 
where the removal of the liquid pail contents is 
effeeted in water-carts which, in turn, have 
their contents discharged into a sewer. If a 
sewer is conveniently situated, it is manifest 
that  sewer connections should be sought, and 
that  a full-blown water-carriage system of 
excremental disposal should have first, indeed 
the only, consideration. I d o  not  think the 
cost of the removal by  contractors of the 
excrement, in a prolonged camp, fails short of 
that  incurred in a simple water-carriage 
system of latrines, where such a system is 
practicable, bu t  should an apparent disparity 
in cost weigh in favour of conservancy, such 
a consideration should not be aUowed to 
blink the fact that  conservancy systems for 
aggregates of population have ever been 
attended by  greater sanitary disabilities than 
where water-carriage systems of excremental 
disposal are installed. 

Horse Manure.--In camps where cavalry is 
stationed, large quantities of horse manure 
will have to be dealt with. Collections of this 
material within the encampment area is to be 
deprecated. Horse manure heaps quickly, 
breeds flies, and to avoid this, daily removal of 
the manure to some situation well removed 
from the camp is most desirable. The removal 
of large quantities of manure may present 
difficulties i n  connection with transport  and 
disposal. The value of the material for agri- 
cultural purposes need not conflict with the 
problems involved in its disposal from a 
sanitary point of view. The best arrangement 
I know of in rural districts is to contract with 
a farmer for the manure's removal to some land 
suitable for i t s  reception, where it can be 
immediately spread out. This process obviates 
any likelihood of flies selecting the manure for 
breeding purposes. 

Horse lines in camp should be frequently 
changed ,  and the vacated lines should be 
freely sprayed with paraffin or cresol, after the 
surface has been thoroughly scraped. 

VERMIN IN CAMPS.---A final word regarding 
verminous infestation of camps may not be 
out  of place in such an article as this. I am 
firmly of opinion that  no prolonged camp 
should be without a cleansing and disinfecting 
station. Verminous persons in camp speedily 
disseminate their affection, and if p r o m p t  
measures are not taken to combat  this, a whole 
battalion may quickly become verminous. I t  

can be readily realized how this is effected. One 
verminous man in a bell tent in which ten or a 
dozen others sleep, cannot fail to infect his 
fellows, and the infection is often facilitated by  
the indiscriminate use of blankets. Daily 
airing of blankets should be carried out when 
weather permits. The blankets should be 
folded up and placed in separate heaps on the 
water-proof sheets, between tile tent  lines, thus 
facilitating each mail having and retaining 
Ns own blankets, That  such an arrangement 
is possible is illustrated in the accompanying 
photograph (Photo I5). 

The proper method of dealing with the ver- 
minous problem would appear to be the prompt 
and careful medical examination of the person 
and clothing (body and bed) of all fresh re- 
emits  ; the periodical medical inspection of the 
person and clothing (body and bed) of every 
man in camp, and the immediate cleansing of 
infected persons together with the sterilisation 
of all clothing (body and bed) of every person 
in every tent in which an infected person is 
lodged. 

Such action can only be carried out where 
there is-provision in camp for effecting these 
very necessary measures. 

A camp cleansing station need not be an 
elaborate provision. All that  is necessary is 
a cheap structure containing a bathroom 
with an abundant  supply of hot water;  on 
one side of the bathroom is an undressing room, 
on the other side is a dressing room, and behind 
these structures is the disinfecting room, 
connected with the undressing and dressing 
rooms by  doors, or, better still, hatches. 

Disinfecting should be done with steam. I 
do not think any other method of disinfection 
of verminous clothing is effective. Portable 
disinfectors (Photo I6) are best suited for 
camp purposes;  in. fact, camp cleansing 
stations as a whole should be so constructed 
as to be capable of ready removal of the station 
to fresh localities. 

Photos 17 and I8 show a portable disinfector, 
which has the advantages which can be asso- 
ciated with rapidity of transit and facility for 
immediate use. 

Any reference to camp arrangement has been 
purposely avoided. The subject has been 
exhaustively dealt with in military text- 
books, and calls for no treatment here beyond 
that  which is involved in the choosing of a 
site. 


